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(54) COMPOSITE MATERIAL 

(57)Abstract: 

PURPOSE: To provide superior lightweight characteristic and heat resistance and also to 
improve oxidation resistance at high temp, by coating the surface on which Pt or Pt-AI phase 
is formed with a thin-film layer of TiAI-type intermetallic compound. 

CONSTITUTION: The surface of a base material composed of Ti or Ti alloy on which Pt or Pt- 
AI phase is formed by means of the implantation of Pt ions or Pt and Al ions is coated with 
TiAI-type intermetallic compound. By the above procedure, on exposure to high-temp, 
oxidizing atmosphere, Al diffused from the resulting thin-film layer is allowed to react with the 
Pt phase or Pt-AI phase on the base-material surface and fixed in the form of Pt-AI 
compound, by which the diffusion of Al in the thin-film layer into the base material can be 
prevented. As a result, sufficient amounts of Al can be incorporated to the thin-film layer and 
AI203 contributing as an oxidation protective film can be formed on the surface of the thin-film 
layer of TiAI-type intermetallic compound in a high-temp, oxidizing atmosphere, by which 
high- temp, oxidation resistance due to the thin-film layer of intermetallic compound TiAI3 as 
well as the superior lightweight characteristic and heat resistance of Ti alloy, etc., can be 
obtained. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



http://wwwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAASka43rDA4020 1 5 1 64P 1 .htm 4/1 9/2007 



i^earcliing PAJ 



Page 2 of 2 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdLinpit.go.jp/PA 1/result/detail/main/w AAASka43rDA402015164Pl.htm 4/19/2007 



Page 1 of 1 



©IntXI. 5 

C 23 C 14/16 
1B/06 
28/02 



Q&ntotfr&Ht*) ¥2-15164 



It PIS: 



aw? 



to, 2*0990) i ^ iaa 



8722— IK 
8722- 4K 
6813-4K 



<3>bB m A 

mt a a 



RS63-166J60 
@tfc IR 8863(1988)7 ^ 4 B 



W.&WfflZm%rffi 1-7-2 fi%/nS*K-;v 2P& 

£SW)8B&*f4* 1-7-2 ft / PW*e »> 2 ft 
fl-2£ 



«« n $ 

W 6 *f H 

2 . ft W S3 .* © K HI 

il) Pi 4 X v X t* P t iAifflK-f'rx'JS 
A ic J: *> 35 iffi P i ffl t I < «. P j - A^Jfi*(Jl? 
* *l A: T i XfJTi & & fa * H & & W b , Z. to 

jfiro«ci«a*nfcTj a * * & w ft ^ m n m m 

* 43 » £ * * *» =K « .1 £ 43 £ W W « 

3 - & e;j th ft flit ft ft n|] 

C # .% J : tf> ffl # */ 3 

T j X li T j A 5% fl . »* « -c j* * a< a o * » . 

- J - 



!S tt * 

*« W L < 
M J3S a* * 

± *.* S * 

#3 o m m 
e> -fx r ^ 

& ja rh -ft 

# *i 
m i * -> 



¥ *i ra a t l t ui « 8 n r $ 

A 4 £ x T j X « T J £ & ft & $1 ifcj QB <t 4h 
* * fc » s tit ffl jS *f m * n & i 



HI « (t t* ft A: T 1 

sa * » <t it s? aa « i» 

^SS iC A ^ i$k A *> i& i» ft 

ffc & tip op W SUA # ^ Jfe 
M« Lt L t •» 

© f , fi * « M ft 

M r & s& © 

- 2 - 



(HI ^ & <7> X « 
6- * tif ^ « *4 ic *i 

•r £ , ti a / ag 

*> & 4t tfi *% A ?T fe2 

t r # t& & ti- iu an 

(nj Sfi <fc o fc. f 

W t * «> lv U 

ft u r o s t a, 



-491 



http://www4.ipdl.inpit.go.jp/Tokujitu/tjcontenttrns .ipdl?N0000=21&N0400=image/gif&N... 4/19/2007 



Page 1 of 1 



Pi <f * > X P I £ A A O) ft 4 * 

>O«AK«c0*itfliPl«()tU<Pl - A jg 

(HA'Vlftihftri X U T I 6 £ * 

c: (?> & o P i *FJ L < ti P i - A 4 111 4 l » fit 4 

ft fc a is » «l a a t i a i ^ a s« ihj (L 6 ^ © 

J-J'JTl & & £ t T i* s fl 4 4* T i l:AK V % 
M <> , C r . M n , Pe £ © 8 # & ft . Rjn: 

ID * ijf Cf 5 C & ;>< 'C S * „ 

Jr. T i A j? 3K ft « ft £ «B <fc L r SsK T i ? 

a 6 « g -e ® ft ft <t « * * $ rei ic a ^ 2 o » & 

£ . ST) A^ftRRfbdNiLTttA^ffA 
# U T J A & , T j A4j«fl)l'*-C£*494l 
n . £ t fc T j Ai*^iMB«<|n?ift60jSf!»JB« 

i-cii, & i o c v d a , 

- 3 - 

Mr ?a , T| A a * <fe M M ft ft w> # ft £ 13 # « * # 
ftfctt*H*TK*UTTJ A * & & IK iSMt £ 4£* 

ott&iaaajSK uu4t« 

A j 0 i Ztef&'VZ* T l XUTI 6 & O # n 
at ft . HttttiAlcTI A i 3 6 n RH ft 
i* » & ft ft* ft tH X>< ^ & M R ft 4 5 

: t*»ti 4 P k ^ . ft * Bq 

^ O P C ttU<UPl - A4»«0»J«* % * 7T 
> A f- # ii J: !> f? tf * wiKjcvTffiMISlK 
?S^J»:Ot>Llf3tL.<(*Pl -Ajfffl*J»«Tdt 

4 : i . Ws^is?i«tftiffi-£f^^ii^Atfc>fta 

ft (> L < P i ~ A j£ «| * & £ 
*<fcflJtTfc*;:£. p t -AJtttSftftB' 

c t > ^ *j ♦ se (c, t j a * , $ a 

W $ TO K Jte J35 y * ^ £ I- J: ^ X » S M S Ed ? 4> 
+-■ > 7 n m \z a !>*M0aa4tt:f!t4-tftlttl 

- 5 - 

—492 



£f?A*P 2-15164(2) 
x *i a a: $ m . w i ; i & ^ '< * ^ v > ^ a N ^ */ 

^^/tH'^flPVDtfe, * ^ w » a is H' 

a a t * r iw v *+>>^ft? ^ a 

/fe £ til 5£ -i * > * ^ i/ > ^' fit A* jfi T * 4 , 

« n * A W W Jr. fit V< M«flR9| \ $ c , V x 
La s Co &^ fl f 4>&Xtfft« 18X43 fi£ W 
i^OWSAtMUTi A i ^ « ft 18] <fc # ftjj <?> 
W IS % & « Lfc to** 

* 15 IU ft tf , T i 5t T i £ & ^ « ^> 

#ic a ft * P I ^JT >XttP| 4 A ^ i& W ^ > 

»UAKJ:9 Pt ttbl<»Pi - A 4 HJ d 1 'f? Hfc 

^ft^ifilni A ^ a 0 K GO ffc <^ fi» O ?V !R J« 

M S t | ^ <»■ -y -r . »: vfi /)'. *>h «r im m< i 

tz « r:: e« « JS) OS ^ 4» l£ % » n 6 A 4 li $Q 3fi a 4^ 

Pi - A i fl;A*A tt««fl;t* fc*, 70 %i Itt 

- 4 - 

* ft >_ ? & £ w I. A> t s ift *f 4: 5»? ® ffi ^. O R3J K * 
fl !V » ft jfc f?j « # ^ * ^ & <P M \$ % M $L £ 

6 tl 16 . j£ ^ ^ ^ # 3(1! g ^ . 

*l ^ m tz S i , Sc. Y, Ls , Ce 
^ H f ^ ^ M if tl S l fflXB2«£(.iyH*> 

^ A * n t i" a / iat « ijb it 6 «j © w A* » *. « 
8tKia»T, w s st <t « 5? hj ^ -e a & a* 

^ a z o j is 0 t* m m m k $4 + * * # ^ * 511 v. 

Si tt ft -f * > £ A JSR » c * *) B >. r # * # L 
A> t. , ^ a A * 2 O i 10 fi? ^1 a J: A ^ « 

r 1 A/««j»pofi:^«!i^>7s.tsfiia«E«Migtii:ft 

* fit « * * « 1* « » ■« sr a* j» is ir jsf t r » a a 
■sr a ^ g: iij, $ s ^ ^ > ^ A ^ J* * k .ni $ c 
i ?c A o r « jfc •» ^ ff a a- iE w <^ 39 8 tc: $ A 

C ^ flfl © # ife {ti) ] 

0 T , * 58 «W © % «L 81 <• $ *B «v 91 t $ . 

* TP . Ml T I i- *1 X t "C 3 Ojw x M wr x S to ^ S 

- & - 



http://www4.ipdl .inpit.gojp/tjcontenttmsipdl?N0000=21&N0400=image/gif&N0401=/N... 4/19/2007 



I 



Page 1 of 1 



- ft 32 ft tc *t«fl2f t > '< ft is 5» 18 L « « * 

HtttfiK£*ifcA* / * > Jjd & sg a- ft 0 k « v v 

K - X ft J x | 3 » ' / <t> %. ft r „ Ft 4 * V £ 

ftl 4 Mi I g ft !< e V „ K - X M 0 . S x | 0 1 7 /cii 

>/^BJSOt T I A 2 ( j : 1 ) ft 3r 

to * — y •» h k x »< * ? ni £ a k v . H 9SE a « 

2.5 m A / fid 0> fk T A r <<X>*m%2itX 

i»«*<6» m o * * > *s * & m # i i>o v s $ a « 

ft * . 1 m A/c^$#T««Kf * * > 7 ■> X 
•> C««®Pl - A A *D SSL S n 
^ £ Sii I? 4F S u m A T I A i 

* * ai a a t « # l * o * o ra % , m £ « p # ^ 
c: « a * n & t j AidAwidnoMt j> . si 
*! ^ * -X ffi<*ft<i«£*n -> /i « 

- 7 - 

It W W I 

ttn VW t Hr iSi: M -> 3 * & a * o 
€ l «K 1 1 &o t: -r * ft- »" » «l * a L * . -s * 

Wl^RltfcfctffclsJfcljPt 4 A I A< K ft* & g* * 

* a* Ift K5 * «5 & U r Ul d *f ft * 3¥ $ L . 

it turn 2 

* T , & Jfc W 2 4 (5) & K T j & ± *« * it * £ 44 

aftaitfaifcfi'Biicp.i >i ^ n jis u a & o 

I I iOT T «> /< * * *HB * |f & H fc* <c p i » , $ 

«- i& u ft is ^ 1 1 5ox; -c o iic fe *a so * is t a: • o 
{5i 2 t ibj « & a k * ^> fff *t « p i i a * />< iif 

» W * ft « ffi i= j? * s j« m ^ T J A ^ j & & * 

-493 



Kill? 2-15164(3) 

Si Hl> 2 

* V* s T I 6 $r ( & A £ - 4 V - T i ) * Jtfj X 
LTi§mx jjjj xj m ^> IS M 4 3H 4V I & $ > i w 

vaA««s4P4-j5S2rti = ^^ 
4^2^ * f '< ftfc « K I , M a ^> ft * ft 
/: P i A * > jjq ijB ^ at J 6 0 k e V % K — x a 

O H r> * g . ISJ ~ * +- > /< ^ L» x E B IK i » & 
»htf^*^-x»<ti5T| « S . | A / sac 

^•^W^'^ > A Q g Si ft ^ SS « * ff ^ \,s 

iR] ^ *S tt' l 0 & V , ^iftJ5mAfl&fei^T?jK«i-:H 

WUT. #33 *jr*0>T) Ai 3 i&jfedi^asiif 

« tti ifs jft t T 3 & f4 £ & JS L ;i . 

£5 £ v > % ifs ih p_ ij *i x. t h m r< 

*?a««a?tt«ift 4 « o » » . « 6 « « i&s 

tZ \& A * n T j A ^ ft & ft % )S *v ,^ ^ ^ ^ % ^ 

- 8 - 

tv'tr. # ft ft 1 > 2 ^ it 52 fifll 1 % 20 
Ifi S H W 4 900 T S d © <t ^ O ft ^ <: 3 0^ K| ^ 
£S ?- T ^ ft O, W * U v» • fet tt & 2> « ifi ^ *f 

^ «i « 3 

* * « A t *Z & , R^Pt - A £ in A< f$ 

dft^AflificWiga y to O T ? A £ ik & e u 

**'«**«ttLft. -p i> t . y -f ^ •✓ * m 

iSmO:12l> XeV v tSijfcO.4 mA, K-Xfi^ 
5 XJO 1 5 /cdO&#-caj^!»KY AIT 
Ifi ^? ** * W ^ U /- o 

IS £ # m * B* ft # ® ^ T K ft ^ r flQi) X;ri?|f.ii 

« is «a «t ^ fit * ?^ <c s ««»co^jg^4t*4 



http://www4.ipdl.inpit.go.jp/tjcontenttrns.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N. . . 4/1 9/2007 



& ft W 1 £ R Q u % & *: J: 0 «i T i ^ u * 
it to 19 fie $ t £ K* fill CAi^T>k(fP| 
>*8A Lfc*, V 4* a P l - A * IH <fc 
fifc * 41 A i6i ic jg 3 3 & (ii <D T ] A 
*«VJIflt*jAL&, o * r . 31 4 A* > 
* 30 & ift IE I 2 0 k « V , 78*0. 5 m A , K-X 

« 2 x 1 <P ? /'fll«>ftrt'Cafttti;<r*>£A 
L . & K C o 4*>gj||Djfl^$jtg kcV s ?ft ft 
0 . ) fn A, K - X J3 2 X 10 I 5 / ia« CD ft T? » » 

U L X . * * ft « 4 & (15 «S I A: A IB iP) l o 
8? A 4 « 4- B? ft 5? H St T *J <.i T 809 *C « T 0 ia 
L , .! » 7J? jfi S 7 T {•/ 4 S J» ft ^ » ft * 200 ft 

9«ftlSK4f iHf»|3rnft«||^fe y *» ft> 8 K 

y*. «k »3 * *>* n t£* /* .— , u_ 
<. ii* y 'J >!i ; a< >w /|^ v , 

w J: • *at4r< i «^c.jg 3» j;9(M4^v 

A -> re * & » fl) l ~ 4 «o Bt 6 *f « f* . 3 n « 3 
iW » it *!fc * # t * w & t> > * 0 £ & , £ # j- eo 

-11- 



HI ft 





;« a i* © *i h 




PI J: 


it«n2 


Pi -A^gAHHIJhTO^v^jUli 
(SI Jt 



#2$ 





% m 3 


% & WJ J 




2. 0 











13 

—494 



Page 1 of 1 



2-15164(4) 

T i a i & J* |8j it & 4fc * & 6 # Q£ Jft K Y t -4 > 
^ /ji A L /; ^ J& f?l 3 ^ W w fi W > & £ Jg * 
ttt'Xlfeffll4>1fE63H > e It x fit Itt & ft- T <& 
K « Bft fk » EH Si is * fc> r a *) # ft (tt ftfr ft % ^ # 
* C £ a< *> * & ♦ 01 Jw . «ff J:© T J a / & K 

IS * *X O ^ Jft ff 1 O A «T 1S» K It '< X Jt *? M u 
* # T o W a R fl; 1? HI 4i k 4? i» x JB ft A i?j "ffi 

C "Jl ^ 5* * ] 

W J: ^ i$ C KB < , * » W C 4: n if (ff ftfe ^ ffj 



- 1 2 





5e ft «l 4 


^ J& M ] 




4. 1 


«. 4 






fays* 



1 J 



http://www4.ipdl.inpit.go.jp/tjcontenttrns.ipdl7N0000-2 1 &N0400=image/gif&N040 1 =/N... 4/1 9/2007 



ffSfa 63 43ttSH6$ 166160 ■ ctwssp 



-152 ^f§$|) (CO 



Int. c l. ' 

C23C H/I6 

1 5/0 6 

2 8/6 2 




8J22HK 
6SI3-1K 



7 . W iE <^> f*t 

«s urns* 55 5« 7h" a a a m g u - u» a »c 
tei,'-c ft i aj , & a KMt & & j t*s-£- 
f r i a f « & si ia it ^ e» j £ rr e r * . 



Page 1 of 1 



2.7.-4 ffi 



^* >teE ?r|j ^tf 



4$^.rrjft^ ar « * * ra 

#GfoW6 3-H61 609 

2. 



7 4 A X 



3. MSE*? *$ 

1**641: 

4. ft 22 A 

* «t 1R f ft tt K « *i « 3 y 9 7 # 2 
T JOO fB£ 0 3 (50 2) 3181 <*ft$> 

5. g ft ft 3* 




-/- 



http://www4.ipdl.inpit.go.jp/tjGontenttrns.ipdl7N0000-2 l&N0400=image/gif&N040 1 =/N. .. 4/1 9/2007 



